Rcl is a novel ETV1/ER81 target gene upregulated in breast tumors.
ETV1 (ER81) is a transcription factor that can be activated by HER2/Neu, a proto-oncoprotein often overexpressed in metastatic breast tumors. Here, we demonstrate that ETV1 downregulation suppresses proliferation of HER2/Neu-positive MDA-MB-231 breast cancer cells in vitro and tumor formation in vivo, proving for the first time the existence of a critical role of ETV1 in breast cancer cell physiology. A screen for novel ETV1 target genes hinted at Rcl, an enzyme involved in nucleotide metabolism. To characterize the human Rcl gene, we cloned its promoter and found that ETV1 and HER2/Neu cooperated in activating the Rcl promoter, whereas a dominant-negative ETV1 molecule suppressed the Rcl promoter. Moreover, ETV1 and HER2/Neu synergized to upregulate the endogenous Rcl gene. ETV1 also bound to the Rcl promoter in vivo, indicating that Rcl is a bona fide target gene of ETV1. Hybridization of Rcl cDNA to a breast cancer array revealed that Rcl is overexpressed in approximately 40% of all breast tumors. Importantly, its expression significantly escalates with increasing tumor grade, strongly implicating that Rcl contributes to breast tumorigenesis. Since joint overexpression of Rcl with vascular endothelial growth factor, another target gene of ETV1, has been shown to induce tumor formation, Rcl may be one crucial effector of ETV1 and HER2/Neu in breast tumors. Furthermore, given its expression pattern and enzymatic function in nucleotide metabolism, Rcl presents itself as a novel target in breast cancer therapy via modulation of its activity by small molecule drugs.